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Description 

Rotor shaft of a spinning rotor 

The invention relates to a rotor shaft of a spinning rotor 
according to the preamble of claim 1. 

In conjunction with open end rotor spinning machines, spinning 
rotors and their bearing are known in various embodiments and 
described in detail in the patent literature. Spinning rotors 
of this type, as is known, run at a high speed during the 
spinning process in a rotor housing which is acted upon by 
reduced pressure. The majority of open end spinning machines 
in the market have spinning rotors, which are mounted by their 
rotor shaft in the bearing interspace of a so-called support 
disc bearing arrangement. In the case of support disc bearing 
arrangements of this type, which allow rotor speeds > 100,000 
rpm, it is conventional to provide an additional axial 
bearing, which can be configured either as a mechanical 
bearing or as a magnetic bearing, for axial fixing of the 
spinning rotor. 

Even if these support disc bearing arrangements have been 
successful in practice, they have the disadvantage that the 
support discs are mechanically substantially stressed, in 
particular in the region of their contact surfaces. The 
milling work occurring in these regions leads not only to not 
insubstantial wear of the contact coverings of the support 
discs, but also to power losses. 

In the past, various attempts have been made to mount spinning 
rotors circulating at a high speed without wear. 
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DE 198 27 606 Al describes, for example, single motor-driven 
spinning rotors, which are contact lessly supported in 
corresponding magnetic bearing arrangements. These magnetic 
bearing arrangements, in each case have an annular permanent 
magnet both on the stator side and on the rotor side. The 
permanent magnets are arranged in this case such that 
repelling magnetic bearing forces are effective between the 
rotor magnets and the stator magnets. 

Provided in the region of the permanent magnets of the stator 
are also electrical windings, by which, as a function of the 
electrical current flow direction, the magnetic force of the 
stator magnets can be reinforced or lowered. The electrical 
windings are activated in this case via a corresponding 
control device as a function of signals of a sensor, which 
detects the axial deviation of the rotor shaft of the spinning 
rotor from its desired position, for example. 

In the magnetic bearing arrangement according to DE 198 27 606 
Al, as already indicated above, the permanent magnets 
circulating with the spinning rotor are annular and let into 
cover elements, which are in turn connected in a rotationally 
engaged manner to the rotor shaft of the spinning rotor. This 
type of fixing of the permanent magnets rotating at a high 
speed was not satisfactory; there has now been a change to 
drawing the annular permanent magnets of the rotor onto 
bearing lugs of special receivers and securing the drawn-on 
permanent magnets with an external ring liner against the 
centrifugal forces occurring during the spinning operation. 
The special receivers for the permanent magnets are fixed here 
so as to be rotationally engaged on the rotor shaft. 
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With regard to drawing the annular permanents magnets onto the 
bearing lug of a receiver of this type and their securing by 
ring liners, until now two different methods were 
conventional- In other words, the ring magnets were either 
slipped with play onto the bearing lug of the receiver and 
then locked by a ring liner, the internal diameter of which 
was below the external diameter of the ring magnet, or the 
ring liners were initially fixed onto the ring magnets by 
means of a press fit and the surrounded ring magnets were then 
pressed, also by means of a press fit, onto the bearing lug of 
the associated receiver. 

In the two methods, the diameter of the connection faces had 
to have very exacting tolerances, as there was otherwise the 
risk of damage to the relatively sensitive ring magnets during 
the pressing-on processes. The described methods proved to be 
not very effective overall, as despite exacting tolerances, 
damage to ring magnets during pressing on could not always be 
avoided. In other words, in the known manufacturing methods, 
the waste quota was relatively high. 

Proceeding from the aforementioned prior art, the invention is 
based on the object of providing a rotor shaft of a spinning 
rotor with annular magnetic bearing components arranged so as 
to be rotationally engaged, which are configured such that 
these magnetic bearing components can be produced economically 
and reliably with respect to function. 

This object is achieved according to the invention by a rotor 
shaft of a spinning rotor such as described in claim 1. 
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Advantageous embodiments of the invention are the subject of 
the sub-claims. 

The invention has the advantage, in particular, that owing to 
the use of slotted permanent magnet rings, a limited 
deformability of these permanent magnet rings is achieved and 
this facilitates, on the one hand, the slipping of these 
components onto associated receivers, and also their secure 
locking on the receivers by drawing on corresponding ring 
liners. In other words, in a configuration of this type of the 
permanent magnet rings, it is ensured that the permanent 
magnet rings are not damaged during their positioning on the 
bearing lug of their receiver nor during their locking by a 
ring liner. 

As the demands made on the measurement tolerances of the 
components involved are also relatively low, these components 
can also be produced economically. 

It is provided in this case, in a refined embodiment, as 
stated in claim 2, that the slotted permanent magnet ring, 
prior to its installation, has an internal diameter, which is 
slightly above the external diameter of the associated bearing 
lug of the receiver. The sliding fit thus produced facilitates 
the slipping of the permanent magnet ring onto its bearing 
seat and therefore provides the prerequisite that damage to 
the slotted permanent magnet ring is very substantially ruled 
out during this action. As the external diameter of the 
slotted permanent magnet ring is also slightly above the 
internal diameter of the ring liner guaranteeing tensile 
strength, which is to be fixed on the permanent magnet ring, 
it is nevertheless ensured that the slotted permanent magnet 
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rings, after drawing on the ring liners, are locked so as to 
be rotationally engaged and very substantially so as to be 
speed-resistant on the bearing lug of the receiver. 

In an advantageous embodiment it is provided that the slot in 
the permanent magnet ring is dimensioned such that the 
permanent magnet ring is completely closed after the ring 
liner has been drawn on (claim 3) . In this manner an out-of- 
balance occurring owing to the slot during the spinning 
operation is prevented, and this absolutely has to be avoided 
with regard to the very high speeds. 

As indicated in claim 4, the slotted permanent magnet rings 
are advantageously fixed on the bearing lug of a special 
receiver, which is in turn connected so as to be rotationally 
engaged with the rotor shaft. A configuration of this type 
facilitates in particular the assembly of the permanent magnet 
rings. In other words, the slotted permanent magnet rings can 
initially be slipped onto the bearing lug of special 
receivers, in a separate assembly device, and locked there by 
drawing on the ring liners. The complete receivers can then be 
fixed in a relatively problem-free manner on the rotor shaft 
of the spinning rotor. 

In an advantageous embodiment, the ring liners, as stated in 
claim 5, are made of a material guaranteeing high tensile 
strength, preferably carbon fibre reinforced plastics 
material. Such CFRP ring liners, on the one hand, guarantee 
tensile strength substantially better than comparable steel 
liners and are also significantly lighter, which, owing to the 
low flywheel effect, for example, has a positive effect on the 
acceleration capacity of the single motor rotor drive. 
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The invention will be described in more detail hereinafter 
with the aid of an embodiment shown in the drawings , in which: 

Fig. 1 shows a side view of an open end spinning device with a 
single motor-driven spinning rotor, which is supported by its 
rotor shaft in a magnetic bearing arrangement, 

Fig. 2 shows the rotor shaft of a spinning rotor with the 
magnetic bearing components fixed on the rotor shaft, 

Fig. 3 shows the rotor shaft according to the view of arrow X 
of Fig. 2, 

Fig. 4 shows a receiver fixed to the rotor shaft, equipped 
with a slotted permanent magnet ring and a ring liner, 
according to Section IV-IV of Fig. 3. 

An open end spinning device of an open end rotor spinning 
machine is shown in Fig. 1 and designated by the reference 
numeral 1. Open end spinning devices 1 of this type, which are 
known per se, in each case have a rotor housing 2, in which 
the spinning cup 2 6 of a spinning rotor 3 circulates at a high 
speed. The spinning rotor 3 is driven in this case by an 
electric motor single drive 18, and is supported by its rotor 
shaft 4 in magnetic bearing arrangements 5, the permanent 
magnetic bearing components of which support the rotor shaft 4 
both radially and axially. 

In the embodiment shown, apart from the magnetic bearing 
arrangements 5, a rear position sensor 51 is also provided. 
The structure and the function of bearing sensors 51 of this 



type are prior art and described in detail, for example in DE 
100 22 736 Al. 

As known, the rotor housing 2 which is open per se toward the 
front , is closed during operation by a pivotable cover element 
8 and connected via a corresponding pneumatic line 10 to a low 
pressure source 11, which generates the low spinning pressure 
required in the rotor housing 2. Arranged in the cover element 
8, or in the channel plate, as is also conventional, is a 
channel plate adapter 12, which has a thread draw-off nozzle 
13 and the opening region of a fibre guide channel 14. A 
thread draw-off tube 15 adjoins the thread draw-off nozzle 13, 
in this case. 

In the embodiment shown, the cover element 8 is rotatably 
mounted to a limited extent about a pivot pin 16 and has an 
opening roller housing 17. The cover element 8 also has rear 
bearing brackets 19, 20 for mounting an opening roller 21, or 
a fibre band draw-in cylinder 22. The opening roller 21 is 
driven in this case in the region of its wharve 23 by a 
circulating tangential belt 24 along the machine, while the 
drive (not shown) of the fibre band draw-in cylinder 22 takes 
place, for example, via a worm gear pair arrangement, which is 
connected on a drive shaft 25 along the machine. 

In an alternative embodiment, the opening roller 21 and/or the 
fibre band drawn-in cylinder 22 can obviously also be driven 
by electric motor single drives, for example stepping motors. 

The spinning rotor 3, which is freely rotatably mounted in the 
magnetic bearing arrangements 5, can also be driven, as 
already indicated above, by means of an electric motor single 
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drive 18. The single drive 18 of the spinning rotor 3 in this 
case preferably has a permanent magnetic rotor magnet 38 and a 
stator coil 39 which can be provided with the current in a 
defined manner. 

The magnetic bearing arrangements 5 substantially consist, as 
indicated in Fig. 2, in particular, of the magnetic bearing 
components 32, 33, 34 or the magnetic bearing components 42, 
43, 44. 

The magnetic bearing components circulating with the spinning 
rotor 3 are, in this case, according to the invention, 
configured as slotted permanent magnet rings 32, 42, which are 
in each case slipped on a bearing lug 35 or 36 of receivers 4 6 
connected so as to be rotationally engaged with the rotor 
shaft 4 and are locked there by ring liners 6 or 7 . The 
stationary permanent magnet rings of the bearing devices 5 are 
designated 33 or 43, the magnetic force of which can be 
adjusted in a defined manner by means of corresponding 
electromagnetic coils 34 or 44, preferably as a function of a 
corresponding signal from the bearing sensor 51. 

The slotted permanent magnet rings 32, 42 fixed on the rotor 
shaft 4, before their assembly preferably have an internal 
diameter RM inte mai, which is slightly above the external 
diameter Asternal of the bearing lug 35 or 36 of the receivers 
46 or 47. In other words, the permanent magnet rings 42 can be 
slipped in a problem-free manner onto the bearing lug 35 or 36 
of the receivers 46 or 47 and locked there by drawing on a 
ring liner 6 or 7 guaranteeing high tensile strength. 
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The ring liners 6, 7 are preferably manufactured, in this 
case, from carbon fibre reinforced plastics material and have 
an internal diameter RB inte rnai, which is slightly below the 
external diameter RMext«nai of the permanent magnet rings. This 
means that by slipping on the ring liners 6 or 7, the 
permanent magnet rings 32 or 42, which have a certain 
deformability owing to their slot 27, can be pressed and thus 
securely locked against the bearing lugs 35 or 36 of the 
receivers 4 6 or 47. 



